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ENGINE 

(57) Abstract 

PROBLEM TO BE SOLVED: To provide a spark ignition 
internal combustion engine capable of performing good 
combustion in both self ignition combustion and spark 
ignition combustion, also easily ensuring durability of 
the engine and a seal property of combustion gas. 

SOLUTION: An internal combustion engine is provided 
with a first/second intake valves 30 and a first/second 
exhaust valves 34. respectively opening/ closing a 
first/second intake passages 22 and a first/second 
exhaust passages 26 opened to a combustion chamber 
18 synchronously with rotation of the engine, and a 
control valve 46 changing actual compression ratio of 
the engine by changing open/close timing of both the 
intake valves 30. In this constitution, the actual 
compression ratio at serf ignition combustion time and 
the actual compression ratio at spark ignition operation 
time are made different by this control valve 46. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to amelioration of the jump- 
spark-ignition type internal combustion engine which makes both self-ignition combustion and jump- 
spark-ignition combustion perform according to a operating range. 
[0002] 

[Description of the Prior Art] In the field of the internal combustion engine of a two-cycle mold, in order 
to aim at coexistence with the compression ratio which various proposals are made about the engine 
which makes self-ignition combustion perform by the low load operating range, for example, was 
suitable for self-ignition combustion at JP,9-242570,A, and the compression ratio suitable for the usual 
jump-spark-ignition combustion, what changes volume of combustion chamber according to operational 
status is indicated. 
[0003] 

[Problem(s) to be Solved by the Invention] These people have proposed effective technology previously 
especially, when applying such self-ignition to the internal combustion engine of a four-cycle mold 
(Japanese Patent Application No. No. 296567 [ nine to ] etc.). although it is desirable to consider as the 
compression ratio for which it resembled to make both self-ignition combustion and jump-spark-ignition 
combustion perform good also in the internal combustion engine of a four-cycle mold, respectively, and 
was suitable, when preparing moving-part material in the part which receives a firing pressure directly 
like the above-mentioned conventional technology and making a compression ratio adjustable, the 
endurance reservation for moving part, seal nature reservation of the combustion gas for moving part, 
etc. become difficult. 

[0004] By the way, it is possible to change a substantial compression ratio by changing the closing 
motion stage of an inlet valve in the engine which changes with the closing motion stages of the inlet 
valve which the charging efficiency of the new mind to a combustion chamber or gaseous mixture with 
a fuel drives synchronizing with rotation of an engine like the common internal combustion engine of a 
four-cycle mold. This invention aims at offering the jump-spark-ignition type internal combustion 
engine which makes combustion of both self-ignition combustion and jump-spark-ignition combustion 
perform good on the assumption that the internal combustion engine which has the inlet valve driven 
synchronizing with rotation of an engine. 
[0005] 

[Means for Solving the Problem] Then, it sets to a jump-spark-ignition type internal combustion engine 
which invention of claim 1 makes self-ignition combustion perform [ internal combustion engine ] by 
predetermined operating range, and makes jump-spark-ignition combustion perform by operating range 
other than said predetermined operating range. An inlet valve and an exhaust valve which open and 
close an inhalation-of-air path and a flueway which carry out a opening to a combustion chamber 
synchronizing with rotation of an engine, respectively, By changing a closing motion stage of said inlet 
valve, it has an adjustable valve gear which changes an engine's real compression ratio, and is 
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characterized by changing a real compression ratio at the time of self-ignition combustion, and a real 
compression ratio at the time of jump-spark-ignition operation by this adjustable valve gear. 
[0006] Specifically, a real compression ratio at the time of self-ignition combustion is made higher than 
a real compression ratio at the time of jump-spark-ignition operation like invention according to claim 2. 
In this case, a stroke of an engine's diameter of a boa or a piston, capacity of a combustion chamber, etc. 
are eternal, and since it is not necessary to complicate structure of the circumference of a combustion 
chamber, an engine's endurance and the seal nature of combustion gas are easily securable. Moreover, 
by compression stroke at a time of making self-ignition combustion perform, since it is changed so that 
a real compression ratio may be suitable for each combustion condition, when the temperature up of the 
gas of a combustion chamber is carried out by high real compression ratio good and jump-spark-ignition 
combustion is made to perform with it, generating of knocking is controlled by real compression ratio 
lower than the time of self-ignition combustion good. 

[0007] A jump-spark-ignition plug arranged in the center of cylinder abbreviation like invention 
according to claim 3 in detail, An inhalation-of-air path and a flueway which carry out a opening to a 
combustion chamber, and an inlet valve and an exhaust valve which open and close said inhalation-of- 
air path and flueway synchronizing with rotation of an engine, respectively, An adjustable valve gear 
which changes an engine's real compression ratio by changing a closing motion stage of said inlet valve, 
It has a burnt-gas residual means to make a part of burnt gas remain to a combustion chamber. In a 
predetermined operating range Self-ignition combustion is made to perform by raising an engine's real 
compression ratio by said good fluctuation valve system, while making a part of burnt gas remain to a 
combustion chamber with said burnt-gas residual means. While decreasing a residual of a burnt gas by 
said burnt-gas residual means, an engine's real compression ratio is reduced by said good fluctuation 
valve system, and jump-spark-ignition combustion by said jump-spark-ignition plug can be made to 
perform in operating range other than said predetermined operating range. When making self-ignition 
combustion perform, a temperature up is carried out by high compression ratio of the above-mentioned 
[ a burnt gas which remained to a combustion chamber ] good by compression stroke, and self-ignition 
combustion by which this became charcoal and was stabilized is realized. 

[0008] In order to make a burnt gas remain to a combustion chamber, it realizes like invention according 
to claim 4 by bringing a closing stage of an exhaust valve forward by the 2nd adjustable valve gear. Or 
the 2nd flueway in which said burnt-gas residual means was able to be formed independently of said 
flueway like invention according to claim 5, The 2nd exhaust valve which opens said 2nd flueway by an 
engine's exhaust stroke and an intake stroke, It is not concerned with rotation of an engine. A closing 
motion means which can open and close said 2nd flueway, since — it constitutes, a burnt gas discharged 
by said 2nd flueway in an exhaust stroke by open Lycium chinense in said closing motion means is 
introduced into an intake stroke at a combustion chamber, and a part of burnt gas can be made to remain 
to a combustion chamber In this case, a burnt gas introduced into a combustion chamber comes to be 
unevenly distributed by combustion chamber from new mind (gaseous mixture) introduced into a 
combustion chamber from an inhalation-of-air path, and the 2nd flueway, and self-ignition from an 
exhaust side to an inspired air flow path is performed. A combustion chamber is good to consider as the 
so-called cross-flow format that a side said flueway carries out [ a side ] a opening like invention 
according to claim 6 a side in which said inhalation-of-air path carries out a opening was formed in an 
abbreviation symmetry form here. Thereby, new mind (gaseous mixture) and a burnt gas are 
stratification-ized by combustion chamber, and self-ignition is performed still better in the interface. 
[0009] Moreover, by changing a phase of an inhalation-of-air cam shaft which drives said inlet valve, 
and an engine's crankshaft like invention according to claim 7, an adjustable valve gear carries out the 
tooth lead angle of the valve timing of said inlet valve, raises an engine's real compression ratio, by 
operating range other than said predetermined operating range, can carry out the lag of the valve timing 
of said inlet valve, and can reduce an engine's real compression ratio at said predetermined operating 
range. 

[0010] When an engine's service condition changes between said predetermined operating range and the 
other operating range, he is trying to change an actuation stage of said burnt-gas residual means, and an 
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actuation stage of said good fluctuation valve in invention according to claim 8. The amount of residuals 
and a compression ratio of a burnt gas have big influence on both an engine's combustion, and it is 
necessary to make these change to suitable timing. Usually, neither a burnt-gas residual means nor an 
adjustable valve gear may operate that it is also at a certain speed so that it may be switched in an 
instant, and this speed may change in the state of an engine. Although a condition of the amount of 
bumt-gas residuals which cannot be expected from change over initiation before completion, and a 
compression ratio will be passed when switching self-ignition combustion and jump-spark-ignition 
combustion and such two means are operated to coincidence, two combustion conditions can be 
switched smoothly, without producing such a problem by changing both actuation stage. 
[001 1] moreover, in the actuation section of a burnt-gas residual means being a closing motion means 
and being the device in which an adjustable valve gear changes a phase of an inhalation-of-air cam shaft 
and an engine's crankshaft When an engine's service condition changes from operating range other than 
said predetermined operating range to said predetermined operating range, after carrying out the tooth 
lead angle of the valve timing of said inlet valve like invention according to claim 9, said closing motion 
means An aperture, When an engine's service condition changes from said predetermined operating 
range to the other operating range, after closing said closing motion means, it is good to control said 
good fluctuation valve system and said closing motion means to carry out the lag of the valve timing of 
said inlet valve. In addition, a predetermined operating range to which self-ignition combustion is made 
to perform can be set as a partial load field like invention according to claim 10. Moreover, like 
invention according to claim 1 1, if a hysteresis field is set as the perimeter of a predetermined operating 
range, frequent change over of two combustion conditions is controlled, and an engine can be operated 
more smoothly. 
[0012] 

[Embodiment of the Invention] Next, the gestalt of the operation which applied this invention to the 
gasoline engine for automobiles of the four-cycle mold which is a jump-spark-ignition type internal 
combustion engine is explained to details based on an accompanying drawing. As shown in drawing 1 
and 2, two or more cylinders 12 are arranged at the serial, and the cylinder head 14 is being fixed to the 
cylinder block 10 so that the upper surface may be covered. While the piston 16 has fitted in possible 
[ sliding ] in a cylinder 12, the so-called PENTO roof type of combustion chamber 18 is formed between 
the inferior surface of tongue of the cylinder head 14, and the piston 16 upper surface. The 1st 
inhalation-of-air path 20 and the 2nd inhalation-of-air path 22 are carrying out the opening to one 
inclined plane 18a of this combustion chamber 18, and the 1st flueway 24 and the 2nd flueway 26 are 
carrying out the opening to inclined plane 18b of another side. 

[0013] Moreover, the 1st inlet valve 28 and the 2nd inlet valve 30 which open and close between the 1st 
and 2nd inhalation-of-air paths 20 and 22, respectively, and the 1st exhaust valve 32 and the 2nd exhaust 
valve 34 which open and close between the 1st and 2nd flueway 24 and 26, respectively are prepared in 
a combustion chamber 18, and the ignition plug 36 is arranged in the abbreviation center position of the 
cylinder 12 surrounded with these inlet valves 28 and 30 and exhaust valves 32 and 34. The inhalation- 
of-air paths 20 and 22 join mutually by the upstream, and the electromagnetic fuel injection valve 40 is 
formed in the unification section 38. 

[0014] From the exhaust air port of the pair drilled in the cylinder head 14 interior, respectively, over the 
interior of the 1st exhaust pipe 42 attached in the cylinder head 14, and the 2nd exhaust pipe 44, 
mutually-independent [ of the 1st and 2nd flueway 24 and 26 ] was carried out, and it has extended. And 
in the middle of the 2nd exhaust pipe 44, the control valve 46 of the butterfly valve mold which opens 
and closes the 2nd flueway 26 is infixed. According to an engine service condition, closing motion 
control of this control valve 46 is carried out by the drive which is not illustrated through a shaft 48. 
[0015] Drawing 3 shows the valve-lift property of inlet valves 28 and 30 and exhaust valves 32 and 34. 
These inlet valves 28 and 30 and exhaust valves 32 and 34 carry out closing motion actuation according 
to the profile of a cam which rotates synchronizing with an engine's crankshaft, respectively. 
[0016] the cam twist device 50 is formed in the cam shaft which drives inlet valves 28 and 30, and the 
rotation phase of a cam shaft and the crankshaft which is not a drawing example can be changed into it. 
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An example of the actuation range of this cam twist device 50 is shown in drawing 4 . When realizing a 
high compression ratio, 14-18, which causes self-ignition, it becomes the inhalation-of-air valve timing 
1, and inlet valves 28 and 30 open before a top dead center TDC, it is near bottom dead point BDC, and 
inlet valves 28 and 30 close the valve. [ for example, ] When realizing a low compression ratio (12 or 
less [ for example, ]) in which self-ignition does not occur and knocking does not occur in jump spark 
ignition, it becomes the inhalation-of-air valve timing 2, and inlet valves 28 and 30 open near top dead 
center TDC, and it is constituted so that inlet valves 28 and 30 may close the valve at the angle which 
passed the bottom dead point BDC greatly. 

[0017] If the switching action of each inlet valves 28 and 30 and exhaust valves 32 and 34 is explained 
with reference to drawing 5 and drawing 6 , the 1st exhaust valve 32 shown in the drawing 3 (**) carries 
out open actuation near an exhaust stroke (a), and is controlled near other intake strokes (b), the 
compression stroke (c), and the expansion stroke (d) by the closed state. 

[0018] On the other hand, the 2nd exhaust valve 34 shown in the drawing 3 (**) carries out open 
actuation by both an exhaust stroke (a) and near an intake stroke (b), and is controlled a compression 
stroke (c) and near an expansion stroke (d) by the closed state. That is, with the 1st usual exhaust valve 
32, while the 2nd exhaust valve 34 carries out open actuation near an exhaust stroke (a), it will carry out 
open actuation near an intake stroke (b), and will be held [ inlet valves / 28 and 30 ] at an open condition 
ranging over an intake stroke (b) from an exhaust stroke (a). 

[0019] Moreover, to be shown in drawing 3 (Ha), inlet valves 28 and 30 carry out open actuation near an 
intake stroke (b), and are controlled near other exhaust strokes (a), a compression stroke (c), and an 
expansion stroke (d) by the closed state. That is, in an intake stroke (b), both the inlet valves 28 and 30 
and the 2nd exhaust valve 34 synchronize and carry out open actuation. 

[0020] For example, at the time of the partial load shown in drawing 7 in the field of a slash, inlet valves 
28 and 30 are set as the inhalation-of-air valve timing 1 of drawing 4 , and become a high compression 
ratio in a cylinder 12. At this time, as shown in drawing 5 , a control valve 46 is controlled by the open 
condition and self-ignition combustion is performed. If it explains in full detail, in an exhaust stroke (a), 
both flueways 24 and 26 will carry out open actuation, and the burnt gas in a combustion chamber 1 8 
will be discharged through both the flueways 24 and 26 with a rise of a piston 16. In the continuing 
intake stroke (b), as mentioned above, both the inlet valves 28 and 30 and the 2nd exhaust valve 34 carry 
out open actuation. Therefore, burnt-gas Q which remains in the 2nd flueway 26 is introduced into a 
combustion chamber 18 at the same time the new mind (gaseous mixture) P is introduced from 
inhalation-of-air path 20 and 22 side with descent of a piston 16. Since the combustion chamber 18 
serves as the so-called cross- flow format, and the side flueways 24 and 26 carry out [ a side ] a opening 
the side in which the inhalation-of-air paths 20 and 22 carry out a opening is formed in an abbreviation 
symmetry form here and the upper surface of a piston 16 is formed in the abbreviation plane, the 
gaseous mixture introduced from the inhalation-of-air paths 20 and 22 - P remains to inhalation-of-air 
path 20 and 22 side as it is, and burnt-gas Q introduced from the 2nd flueway 26 remains to flueway 24 
and 26 side as it is. therefore, the inside of a combustion chamber 18 — gaseous mixture — P and burnt- 
gas Q will be in the condition of having stratification-ized. In addition, in this intake stroke (b), the 1st 
exhaust valve 32 ( drawing 3 ) is in the open condition, and burnt-gas Q which remains in the 1st 
flueway 24 does not flow backwards to a combustion chamber 18. the continuing compression stroke (c) 
— the gaseous mixture in a combustion chamber 18 — P and burnt-gas Q are compressed in the condition 
of having stratification-ized. for this reason, the temperature of burnt-gas Q which remains in a 
combustion chamber 18 — an operation of adiabatic compression — gaseous mixture — until it exceeds 
the ignition temperature of P — going up — gaseous mixture — the interface of P and residual burnt-gas 
Q — setting - the gaseous mixture from residual burnt-gas Q — self-ignition to P is performed. And in 
an expansion stroke (d), a piston 16 is depressed by explosion pressure to a bottom dead point BDC 
side, and return and the actuation mentioned above are repeated again to an exhaust stroke (a). 
[0021] On the other hand, when operation of an engine separates from a partial load field, inlet valves 28 
and 30 are set up as shown in the inhalation-of-air valve timing 2 of drawing 4 , and the inside of a 
cylinder 12 becomes the low compression ratio in which self-ignition does not occur and knocking does 
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not occur, either, under the present circumstances, a control valve 46 is controlled in the full open 
condition to be shown in drawing 2 — having — gaseous mixture homogeneous in a cylinder 12 — 
homogeneity combustion which forms P and lights it is performed. If it explains in full detail, burnt-gas 
Q in a combustion chamber 1 8 is discharged through the 1st flueway 24 ( drawing 3 ), by the exhaust 
stroke (a), by the intake stroke (b), both the inlet valves 28 and 30 will be in an open condition, and 
gaseous mixture P will be introduced in a combustion chamber 1 8 from both the inhalation-of-air paths 
20 and 22. Since the control valve 46 is in the open condition at this time, burnt-gas Q is not introduced 
from the 2nd flueway 26. the gaseous mixture compressed by the continuing compression stroke (c) ~ P 
is lit with an ignition plug 36 and a piston 16 is depressed by explosion pressure in an expansion stroke 
(d). 

[0022] Here, the shift between both the fields of a self-ignition field and a jump-spark-ignition field is 
described. As shown in drawing 8 , when a load and rotation increase and shift to a jump-spark-ignition 
operating range from the self-ignition field of partial loads, such as the time of acceleration, the 
judgment load and rotational frequency are made higher than the case at the time of the opposite 
moderation. Thereby, in case a load and rotation are changed at the time of operation this load and near 
rotation, it can prevent self-ignition and homogeneity combustion changing frequently. Smoothness of 
operation of an engine and stability can be realized and the endurance of an operation system can also 
improve. 

[0023] Moreover, as shown in drawing 9 , also when a load and a rotational frequency become the self- 
ignition field appointed beforehand, shifting to self-ignition operation is also considered after checking 
whether fixed time amount, a load, and rotation are abbreviation regularity after that. Operation by 
which the thing of closing motion of a rapid accelerator pedal or engine rotation for which self-ignition 
and jump spark ignition are switched up and down more frequently was prevented, and was stabilized by 
this is expectable. Under the present circumstances, in case a load and rotation become high and shift to 
jump-spark-ignition operation after starting self-ignition operation, it does not check that it is operation 
of such abbreviation regularity, and shifts to jump-spark-ignition operation immediately. Thereby, 
responsibility of load increase can be made high and the response at the times, such as acceleration, can 
be improved. 

[0024] Actuation of the control valve 46 which controls the air inlet cam twist device 50 which controls 
a compression ratio, and the amount of burnt-gas Q made to remain in a combustion chamber 18 is 
described in the case of the change of the operating range of such self-ignition and jump spark ignition. 
Fundamentally, since a self-ignition field is a partial load, inlet-pipe negative pressure is low, and since 
the pressure in a cylinder 12 is also low, even if it raises a compression ratio, as long as there is little 
residual gas, knocking cannot take place easily. Moreover, when burnt-gas Q flows into a cylinder 12 in 
large quantities and a compression ratio is 14 or less [ to which self-ignition happens ], jump-spark- 
ignition operation must be carried out, but when there is such a lot of residual burnt-gas Q, it is not 
desirable that combustion tends to become unstable, instability serves as [ operation of an engine ] **, 
and an engine is in this condition long time. Therefore, if the control valve 46 with an early speed of 
response is opened and burnt-gas Q is introduced in a cylinder 12 after it makes the twist of the inlet 
valves 28 and 30 which time amount requires precede first and a compression ratio becomes high as 
shown in drawing 10 in case it shifts to a self-ignition operating range from a jump-spark-ignition 
operating range, generating of knocking in the case of shift and the instability of combustion are 
controlled, and shift can carry out to stability smoothly. That is, after raising previously the compression 
ratio in which system response speed is inferior, the cam twist device 50 and actuation of a control valve 
46 are controlled to introduce internal EGR gas with an early system response speed after that. Then, 
although it will not illustrate if self-ignition is checked, an ignition plug 36 may be stopped. 
[0025] Although it does not illustrate on the contrary in case it shifts to a jump-spark-ignition operating 
range from a self-ignition field, it carries out to this sequence shown by drawing 10 at reverse. That is, 
jump spark ignition is resumed first and, subsequently an inflow into the cylinder 12 of burnt-gas Q 
reduces a compression ratio according to the cam twist device 50 a stop and after that. Thereby, while 
the combustion instability at the time of jump spark ignition by burnt-gas Q immediately after 
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acceleration initiation is controlled, when residual burnt-gas Q is lost with a high compression ratio, 
torque increases and improvement in a feeling of acceleration is obtained. Since open Lycium chinense 
appears [ the opening of the throttle of an inspired air flow path ] and the amount of inhalation of air 
itself increases after that, an output can be increased also with a low compression ratio. 
[0026] As mentioned above, with the jump-spark-ignition type engine of 4 stroke molds concerning the 
gestalt of this operation, the real compression ratio at the time of a partial load is set up highly, 
moreover, since burnt-gas Q which remains to the 2nd flueway 26 in the case of an intake stroke (b) is 
introduced to a combustion chamber 18, the self-ignition from the burnt-gas Q side to gaseous mixture P 
becomes possible in a combustion chamber 18, and good self-ignition combustion is realized. 
Consequently, since the throttle valve prepared in the middle of the inhalation-of-air path like before 
does not need to restrict the amount of the new mind inhaled at the time of a partial load, reduction of 
the pumping loss resulting from inhalation negative pressure is attained. 

[0027] Moreover, in operating range other than a partial load, by making a compression ratio low, 
closing a control valve 46, and intercepting the 2nd flueway 26, as mentioned above, burnt-gas Q is not 
introduced from the 2nd flueway 26 by the intake stroke (b) to a combustion chamber 18, knocking can 
be controlled, and an output good enough can be obtained. 

[0028] Moreover, since time difference was prepared in actuation of the cam twist device 50 and a 
control valve 46 so that a compression ratio might be raised first and burnt-gas Q might subsequently be 
introduced when switching to self-ignition from jump spark ignition at the time of a change with a self- 
ignition field and a jump-spark-ignition field, the combustion instability at the time of jump spark 
ignition by burnt-gas Q is controlled, and smooth stable operation of an engine can be realized. 
Moreover, since it is the reverse, installation of burnt-gas Q into a combustion chamber 18 is stopped 
first and a compression ratio is subsequently made low in case it shifts to jump spark ignition from self- 
ignition, there is little jump-spark-ignition combustion under burnt-gas Q existence, since it becomes 
jump spark ignition with little residual gas with a high compression ratio, torque also increases and 
improvement in a feeling of acceleration is obtained. That is, with the gestalt of this operation, the self- 
ignition combustion at the time of a partial load and the homogeneity combustion at the time of a heavy 
load can be reconciled in altitude. 

[0029] In addition, although the gestalt of this operation was explained using a self-ignition device 
which controls burnt-gas Q which makes an open condition an exhaust valve (the 1st exhaust valve 32, 
the 2nd exhaust valve 34) also at an intake stroke, and remains the exhaust valve (the 2nd exhaust valve 
34) of 2 ****** and one of the two in a combustion chamber 18 by the open clausilium of a flueway in 
it This invention is not limited to this and may apply a part of burnt-gas Q to the thing which makes a 
combustion chamber remain by preparing an adjustable valve gear also in an exhaust side, for example, 
bringing the closing stage of an exhaust valve forward. Furthermore, it is not limited to what controls 
self-ignition by control of residual burnt-gas Q, either, and in short, in case self-ignition combustion and 
jump-spark-ignition combustion are reconciled, all can be applied to the engine which is going to 
change a compression ratio. 

[0030] Moreover, although the device in which the phase of an inhalation-of-air cam shaft and an 
engine's crankshaft is changed as an adjustable valve gear which changes a real compression ratio is 
used The angular velocity of the cam shaft to the valve gear system and crankshaft which switch two or 
more kinds of cams, and change a valve-lift property is changed. A valve-opening engine The valve gear 
system which can be changed continuously, Of course, the valve gear system which can control a 
closing motion stage by electromagnetic force or oil pressure freely may be used. 
[0031] 

[Effect of the Invention] As mentioned above, according to this invention, while being able to make 
combustion of both self-ignition combustion and jump-spark-ignition combustion perform good, an 
engine's endurance and the seal nature of combustion gas are easily securable. 



[Translation done.] 
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CLAIMS 



[Claim(s)] 

[Claim 1] In a jump-spark-ignition type internal combustion engine which makes self-ignition 
combustion perform by predetermined operating range, and makes jump-spark-ignition combustion 
perform by operating range other than said predetermined operating range An inlet valve and an exhaust 
valve which open and close an inhalation-of-air path and a flueway which carry out a opening to a 
combustion chamber synchronizing with rotation of an engine, respectively, A jump-spark-ignition type 
internal combustion engine which has an adjustable valve gear which changes an engine's real 
compression ratio by changing a closing motion stage of said inlet valve, and is characterized by 
changing a real compression ratio at the time of self-ignition combustion, and a real compression ratio at 
the time of jump-spark-ignition operation by this adjustable valve gear. 

[Claim 2] A jump-spark-ignition type internal combustion engine according to claim 1 characterized by 
making a real compression ratio at the time of self-ignition combustion higher than a real compression 
ratio at the time of jump-spark-ignition operation. 

[Claim 3] A jump-spark-ignition plug arranged in the center of cylinder abbreviation, and an inhalation- 
of-air path and a flueway which carry out a opening to a combustion chamber, An inlet valve and an 
exhaust valve which open and close said inhalation-of-air path and flueway synchronizing with rotation 
of an engine, respectively, An adjustable valve gear which changes an engine's real compression ratio by 
changing a closing motion stage of said inlet valve, It has a burnt-gas residual means to make a part of 
burnt gas remain to a combustion chamber. In a predetermined operating range Self-ignition combustion 
is made to perform by raising an engine's real compression ratio by said good fluctuation valve system, 
while making a part of burnt gas remain to a combustion chamber with said burnt-gas residual means. A 
jump-spark-ignition type internal combustion engine characterized by reducing an engine's real 
compression ratio by said good fluctuation valve system, and making jump-spark-ignition combustion 
by said jump-spark-ignition plug perform in operating range other than said predetermined operating 
range while decreasing a residual of a burnt gas by said burnt-gas residual means. 
[Claim 4] Said burnt-gas residual means is a jump-spark-ignition type internal combustion engine 
according to claim 3 characterized by being the 2nd adjustable valve gear which makes a part of burnt 
gas remain to a combustion chamber by bringing forward a closing stage of said exhaust valve. 
[Claim 5] The 2nd flueway in which said burnt-gas residual means was formed independently of said 
flueway, The 2nd exhaust valve which opens said 2nd flueway by an engine's exhaust stroke and an 
intake stroke, It is not concerned with rotation of an engine. A closing motion means which can open 
and close said 2nd flueway, since ~ a jump-spark-ignition type internal combustion engine according to 
claim 3 characterized by introducing a burnt gas discharged by said 2nd flueway in an exhaust stroke by 
open Lycium chinense in said closing motion means into an intake stroke at a combustion chamber, and 
making a part of burnt gas remain to a combustion chamber. 

[Claim 6] Said combustion chamber is a jump-spark-ignition type internal combustion engine according 
to claim 5 characterized by forming in an abbreviation symmetry form a side said flueway carries out [ a 
side ] a opening a side in which said inhalation-of-air path carries out a opening. 
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[Claim 7] Said good fluctuation valve system is a jump-spark-ignition type internal combustion engine 
according to claim 5 or 6 characterized by carrying out the tooth lead angle of the valve timing of said 
inlet valve in said predetermined operating range, raising an engine's real compression ratio, carrying 
out the lag of the valve timing of said inlet valve in operating range other than said predetermined 
operating range, and reducing an engine's real compression ratio by changing a phase of an inhalation- 
of-air cam shaft which drives said inlet valve, and an engine's crankshaft. 
[Claim 8] A jump-spark-ignition type internal combustion engine given in either of claims 3-7 
characterized by changing an actuation stage of said burnt-gas residual means, and an actuation stage of 
said good fluctuation valve when an engine's service condition changes between said predetermined 
operating range and the other operating range. 

[Claim 9] When an engine's service condition changes from operating range other than said 
predetermined operating range to said predetermined operating range, after carrying out the tooth lead 
angle of the valve timing of said inlet valve, said closing motion means An aperture, A jump-spark- 
ignition type internal combustion engine according to claim 7 characterized by controlling said good 
fluctuation valve system and said closing motion means to carry out the lag of the valve timing of said 
inlet valve after closing said closing motion means, when an engine's service condition changes from 
said predetermined operating range to the other operating range. 

[Claim 10] Said predetermined operating range is a jump-spark-ignition type internal combustion engine 
given in either of claims 1-9 characterized by being set as a partial load field. 
[Claim 1 1] A jump-spark-ignition type internal combustion engine given in either of claims 1-10 
characterized by setting a hysteresis field as the perimeter of said predetermined operating range. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 




[Drawing 21 




[Drawing 3] 
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[Drawing 41 




[Drawing 7] 
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[Drawing 5] 
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[Drawing 91 
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[Drawing 10] 
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[Translation done.] 
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